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(54) GENERATOR AND SYSTEM FOR ELECTRIC 
OPERATION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the burning 
of an electrode and/or excessive tissue evaporation by 
detecting detection signals for indicating a high fre- 
quency peak output voltage appearing at both ends 
of output connection, driving a switching device con- 
nected to a resonance output circuit and reducing sup- 
plied high frequency power. 

SOLUTION: At the time of initially driving this genera- 
tor, a power switching device for forming the oscillation 
part of an RF (high frequency) oscillator 60 is switched 
ON so as to maximize electrically conductive time in re- 
spective divergence cycles. When the temperature of 
fluid inside tissues rises to a level where a fluid medium 
evaporates and load impedance rapidly increases, an 
output voltage between output terminals 62 is rapidly 



increased. Then, when a threshold value is achieved, 
trigger signals are sent to an ON time control circuit 70 
and a switching mode power source 66, the ON time 
of the switching device is actually instantaneously re- 
duced, a switching mode electrode is simultaneously 
turned to an impossible state and the voltage supplied 
to the RF oscillator 60 is lowered. 
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(54) Bsno««] m»#«ffl©^x*i/-^ar;^^A 

(57) [Kft] 





B*r#U ttBWAB:^ «tS2U*a*^V9^H«jl 
SftfcafiffiAlalBfc, i«0*fifflAEIB^»NRSixfc 
**y*:/^>^*fcfc;(rU ttBMttBHW. 

[MMMI2] l»E*>f yJ-V^/V***. MRU*) 

Sot l^nMUl 1 E*M>^** u-*. 
gff*^ 1 fc b< liSSsRJS 2 Ettoi?** 
J33ftltt*«rlOO m s«rtK#fc<fcfc50%{£T$-fraJ: 

®fc> znW%8t~&tit£liti:tmh* ®m®mt£% 
U RfMMsin**, •BlUA=i*^Vai/«)B[iBlca*i 

SSatSrSU MBMffl§IB^. 1WKBHfttt£*iT^ 
IdSlS-r a—: r 4 — ^ ^&/Jn$ < -f% - fc |c £ o 



■?zm&x& * s * fciftE? >^asjg*4» 

a\ ittE® 2 <nmfi LX® 2 <oW«Hg-» SrSW^fti 

COS $ <D&fc-WJ: T? ft * a«3R 5 zmv> 

* fc, »«ttfiS*^H J lc:a$ttr«jn**i5^4< fc 

©fc, '>4< fct>-*r^M1A = *^^3>fcSr^1-$tti 
**fc«rffU 0tE-»<oBA3*^^9^*t«*iilB 

-»OU*a*^2/a VtO-WS£»W^?lXt 
WE^^u-^assejicMflaSr^rU, raffi 
r»BtfiA3*^s/ 3 y<0M«(0tf-^w*fliiE 
A*^«>»fc e>ftfcftffi«*<0 b# ^BfeBifc;: fc 

or, atett«#is««**tfcfc*tafii«3a^«»**v 

K3I**K8 3 l»B1BS»ffl^*ttbfc»|jRffllBjifc % 

^^m^m^e^b^w^m^fc^^b, h 

fc ir A o Tfe«ffl1Bffi«>fc r 5iD88ft bTm 

Biisj^^xv^y ^->««**ft*ft»*bxv^« 

BfcW*3*^->3^fcw IIQlclfeK £ ftfc ftUSIH *tf 
»JSbfc*«B*»*:#bXl^»**8 t> b< liR* 

IsS^j® 1 1 ] *4 < fc t>na»««*- k fc v tmm 
(Di?^.% is ^ m * ^ s m^c-T^ b fc *r*r 

b, MrEtt«¥flfttB^»|tBaift»^ 
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& 111 ft» l£ jfJMH" 5» fc feOttftlMJPE) & fcfi LT v * 
*nr^5 4#iui»i rofflicffllKi^ eiWfc 5tM*88 

[ss*3S 1 2 1 mm i &i«b 2 coffin **i^*u5 

0 V^^lb200 V % &tf250 V^f;>600 VCfc^ ~;h,<b 

fcfflffir -t >^ y $ tir v * 5 fin ^ * u 

fi9B-"e- Kco-o^Wt6Wt, 

£ns ssj«»«*sr a ftwicaa-r « r t ic <t or % a 
r , taffi^»» * ti a be J3 a* a nn \z. m m * 

2 o«fi=fl[ lcaiJI«i--5 ^irluiotS ftMlzMft 3 it* 

1 6 ] tfjrdSS 1 atX» 2 OIBEflW, r ft** 
HL50 V*»E)200 V % &O<250 V 7^600 VCfcD, £ 

is^zis-? izfttzmu \zmt 6 m& 



All* e>ft* IHA«ffiT**l«*« 1 7 Btt*># 

tec 

lOfc < t b50%ffiTi-6B** 1 7 fe L < Ii8»*« 1 
8 ^^co^fe 

Will} < i- 5 C t Ic J: o T{£T $ h H ^5 HI* 1 
l»8BW««lffl<0M'>i:Pffi!fl-fiT$-l*:, ^(c^m 

[ijK5krjg2 2] ttK^**U-^3*S^sr^*-K* 

ft^J;5ls45*^ ta»ioet-*SS% ^ ^ y > 

? jisizfrtziXy* 4 zL—^jisiki&izIr % t icioT 

A« . ttW««^«re t « i ^IdiS L fc r. <b Lit t * 

5 R*]« 2 4 SSftO ^U^ e 
[M*42 6] mgetfel^m^$:i£T$^Sfc«)«>igia 

»^i2 5©t*-f^i3HB««>^*-*u-^ 
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mxm 7} ^SEw*ja^>/i< t fc-ooHjaja 

it $«AKH<o««n*IUI(Oft $ c fcicto 

T\ /itfj?&;/3£'>ft< fc fc50%tirF£i2;<5 £5ftfcc9M 
ftoT^6sM*l2 5fcL< ttS#JS2 6Btt<D$?:n* 

M9P(cl , Wj * fl£ T o it 5 fc tf>coft 2 <n\t % 

JIK^^WtelttjE Sr 1ST * * -5 «fc 9 ft <0 icft o T ^ -5 
Sft*«[2 6 fc L< ttW#«2 7K«0^3;*U-# # 

WJ»®»0ttJ*;tf. «^J«rfl£T*1i:5fc«><0W2O«-e- 

SHEIK** U CO«»®»(0«fiSt^, WEISaSfffiT 
X 5tofc©fc/jtoTV*£Sft5fcJ52 7Btt*>t? 

[ ge*« 3 o ] tinemmmm v is l»#imb-c*> 

o<9 fc L1zm&V»*lzWX£M s ffi&&W£iiL')?k 
btltz U# v >{tfi£&;L £ d ft < ffift® ®P$|igco 

tr- ? *is s xi* o ig<* tio hmi«[ 2 7 sett 

£ixSfc, ««HBW«««IK*n4J:54fc«>fc* 

ft fc 3 1 E*W>S***U— 
[ffl**3 3 1 fflrtBttJABMs, '>ft< fc fc-ocoOT 

^f-y^/w^fc, a«sjsiRa»fc«r*r 

U r<o«»iRa«a»d^^y^>'^7 f /V7;fc«i'& 
*>SoTiMl5Lr, 1.7 SkT*>1klSm'b1rt*aJltttI: 

mM%%£i-zsmw2 3h»*#3 2 <o^-r^ us 

rt^HAqi2 3^H*3JI3 3 0V^-fii3&»i3JlE*tO^ 



ia**3 5] />ft< fcfc^x^u— *4>ttjft«-K 

K*5V*t\ MET«)*«>e>iXfcU*lr^fl|[AM50 V-200 

vtr-^«o»i8fcfe9, A»ofit»«acEfcnaALxssi:^ 

Sft3fc<0Tfc3!8*3H2 3HMUH3 4C0t>-f^l 
«E*(0^x*U-^. 

I»*«3 6) ttEMftlglBOflM&ftS. S?o:*U>-* 

*e>n*:L*v^fl[t8ffilc:iWI«*^ S***i'— #0>tt»f 

ff t *JB 2 ©WE^ftft 6Kfc L S vHUUElcMftg ft 
aJ:pfcfc<0fcfcoTt*5ffi#JB2 3-a*JS3 5(7)^ 
■f ft#> 1 fiBttOfx* U-^ 0 

[!#*«[ 3 7 ] ffiEWAS^fBa/ftfiM' ^t-^> 

[R&B3 8] wm^x 

tt» SUES?** i"-^ofS*/fl«-f >e-yy^»tt 

»2 0^«?>ft«>fettfcL#v>SB[mESra{-t-9-f V 
fc. Ml©^*^6*LfeU#«r^«l6iE*»1-5-f 
IBlcfflSL, «H*-KI^*5v^rtt, MEM***, sua 

y©IWI-*«*itri^a*JK2 3^R3ft4l3 8co^f 
tu^^ 1 *RE«<&^** U-^. 
[s&5k^4 0 ] AtBttttKB*< h 7 y^$r^rL, r co 
h7^oiS*M »EB*a*^^ay©HJBlc 

ia^^4 1 ] m^?mmhvmmiizMffl'*m 

U<«:J30 ah- ^6190 ^coilljcoW^^ ^ 
^fr4r-r«MA«[2 3-»*«4 0 cov>rix^ 1 3SE 

tim®4 2] lt«¥ff?»ntt««rfT 5 Ar&Xfco 

IftK/BWiiSraifctBttT-ty^ y ^SW*#tfc«ft* 

!S«1-5SP»fc, 

LJidfcf 5«B«^18ffi4r««!S-ti:-5fcfcfclc % ffiffifc 
5^** u-^ «:JSB»-i-5©Kfc . 

[tt*«4 3] MEHSPi-SAn^. Sfig^D^e>ix 
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ttSfttftAHttt & L % fflrffifflfi 7* vt' y 
BMtf A LT, &*8®tefaffiasf&$K L J: 5 t + 

*«4 2 fe L< »±nsRlS4 3ffitt<D#ifc. 

(WT-fe 9 Sri8«S*tfc¥«Haffc»A LT, MR 
Ui 5 fc-taill«^«aKrBH8S*« fettle tUfti: 

I«*«4 6 ] MBMMMF*t % »ffi^^fcH518 

fcffiftfttttas t u fiiiSBtsffirir >y y *r^«a 

Efr^ffiALT* «IIMM«a^iMKtJ:$ fc-TSlUR^ 
J: 5 KILT, XMjqoR&ttttL 
«EflcttMiBfi^«lKttttf(:o>t>(r is £*t£ J: 5 L, i«r 

[0 O 0 1 1 

«««*ii¥fc*^Ta«^«o««*fite-f 5fcje>©a 
* * mrr* >y y «rffl^*^ fc m» & ft 

(intracavitary) " £V^p/ES§l* N ^ft?<D 1 £ |C1T$ 3 
15 L ft v « Tft«^7 * -fc * L T dfe «c»»4: ft« 
r^lBa^KSrft+fc^XcflttetiTir^, ^ft{±, 

»Bf"c«#o*fcss*tfcj|i»fc l< ttfflft^t&ffi/nnt 

tfi*#t*««*»»H«:tl!oT^»tfT5 C 



[0 0 0 2] 

Wft, fcSVM±^»T»rit*iLfcttoM>«)ffl«S:«rjK-*- 
SOKtfjfJTfctK w«oa»ii % 5c*»bff5AW«o«B 
*> 5 v * I4AIWK»* $ ttfcififfi L T % 4 x. 
S^ffSSrft/MRIdjfli^aj: o ^^^^^&T?7^t 

^ fc It J: o TTO^^i LlWeiiftttfclMt 
MM^ii^o £«<D/h3t*Elc*3^T 
II, ft^T t>Ff l-iB5flE£;f! lr ^X&&m& £ 5 d fc jftsfi 
*Lt*»*K(** «fl:J:9 t)jft"*<0*jft«-«»K«jn$ 

fR^^WItBf^&jlLHtriSlsV^aE LT < ii^^&T 

lt^u i/vft ^co^«j»a(osaA5flfffl$ix^ o -ft 

ti, ^ys/yasjp««tt«r#LTi^fc«>Tf*«. 
[0 00 3] 

l«SW^*f*LJ:5i:+sayS] &PwAWKL&fK&tt 
tfe>fcLTI»*+*J:0'b, :3 Lfc«aKi*JV^Tttff 

[ooo4] M*ft&m?m*mzw lti* s ^mmx 

^X-Tt^ftl^t-^, $>5tMj:^«<ct'(0« 

-T=JPf<r*5»t6tti5«6Hi: LT#* Ll\ iiD«<04lEAtt 
* (0.9 %w/v, 150 mm a \ / I) AfrO^gil 

ift>, ^tK«Bf«>»iR^rA»?>ogttJl^J;oTtt*Jft 
'[0 00 5] tofi Srf? i tftffi\z.&^xmfttoWzfZ±\Z 

mmxtoz. ftifftk. ttmirXo t-fzmmtz&w 

mnWm&ttW H*o t SrKft -5 »»c(c J: o T^ L 5 
ICfc l *Tfe L 3 fc *!><c | m < t z t ifi V # ft l \ 
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[0 0 0 6] 

-»<0««^-/uo--*i:O|iaic:««**i r T*s5 % £fc 

^ t ic J: 5 *t > tr- <d±# £S L < K Jh 

#*MttUiaLfc*>fc20ji s£tMcUAHtA«>^ft< tfc 
SQ%<D{&TtfftfrtiZ> X 5ftt©lcifcoX^S. Sfiifc 
W«o::iDBjett. RflMtaBB^«»«Efcj8i« 



^■^«»ittflE(ci6 i:r JBB-j-a «*&ai ASA t 
i:ffi^fffit#^fflc:^^T^T^aA\ u>u sift 

[ 0 0 0 8 J AflBttAftoEttMfPlcttHi Ut, Hi* 

[0 0 0 9] ftot, *«^»2<0«Wtt % 
•BBfc*#U HBBKli, aA3SE^«ltt**Lrv^ 

[ooio] ajgyKB^UA^»fi^»«t-«x^y 
f^Mt^i^it ttfdBBoffia» % {jyt 

(D3& 2 ©M«fS^«»|HlB«:5F^r(ci-J5 (disabling) 
tot *ix5. tot, &«J4>8£ttT«> 
fctflMft«£E*rM:tttt»o< *)4«T**T» a*KK 

10 0 l l] ^^KflB^UAft«:BBlca)«it«#tfe 
tt. *1- ttJ A L * V 'flt^B Lfc t # Id t ^ u^^fe 

h 7 7 ^**TrtB*!SB«>1>vf ^/uri«>#BlMllt 
ftSlcB< U -eco^tic, WflMin^fW^o^^ 
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[0 0 12] mfi®\Wj)&m®f&$:%[\,X\,*ZZ.k& 
tf*U\ iO*filHiBtt % ^«>ft«)5>iifcL§v affile: 

fcfc«n?*>5. teffi^itt, UlAlBEEtt»0tr»-4'i% 

[0 0 13] »J(0Mffifc4st*Xtt:. w©5glfltt, 100 * 
— A^£>250 A, if* L< 11130 <b 190 ah-A0>|RJ 

i±, cw mmm mz>. i-**>*>ioo %^f^-7^ 

LX»#U IttA/ftS^Vtr-^v^WHftttttlSO a> 

[0014] *saco«iwtt*fc, mm&mm&Ktoty 
tfaA Sftfc ri^iit<b^ KttttflwcjftF t xm 

» 5 KBeWBHrUfrt* 6+ d tfcJiot, KL<»4 

xt*a. 

[0 0 15] *fifi<D»i«cogij(OWii5^*Jv^tt, 
o*4<^t-#«tti*a*^*/g SMififfl 

Siifci i &^ Lfc £ # Kitftttitt^lCJS* U 
Xtt»H}A«**r*tt< ifc50%(rF3-fr*8Bi*:3? 



[0 0 16] *»©«91tt*fc, ffiJSttl8* 

>>^-?A(cBa-rso $***u-*wt. mmwiwtL 

nt«f«*^if6rai&»jcffiTi-s. zvf&mmm 
auo^* fa] $ tir*j 0 i 5 i * * tx 

^00 H*OfB«ifc. JSiI!H$r«fe^»(cJ:oXl?8* 

mfBLimmm&i-zh* «*«Bo«TP*iBtjfi<t 

Jxxv^S. »l &t«B2<0affil;L ^*i?tt|tB^3KHI 

icRit€>Kfca«i«»tsta«i, zvmtSL&imm 

UX^5o 

[0 0 17] *jR<DS?>Jc«Uco36Wlc:*jif^Xtt, 
iMMMt**-Ki. Hiftttlff*-K%*tMd^jB 

^i, w©^**U"-^^»a$axir^a«#«KB 

HTttf^61BK«r4rUXif'$ # ^**^-^tt*— K 
5a^»^^itX^9, *fct8*»IslKS:^LX^ 

&&»icMiLX, (tj»*-K*«SSIlRS*iXl^*i* 

U ^JITrfc 5 1 HOTSW Siixir^ i * Jctt 
'>4< i t-"00»2^ttlciWI»+S. IS2(Dffl±SS5i 

0 Vd»b200 V(73OT, ^(^250 V^^600 VC0OTX 

[0 0 18] #ftMft«ilBA^», wO^ii, 

1 Ki % Kfc5tM*ffl»S»* 

s a b & « x. fc n k r -t > t' 9 te * n fa k / a ss « * 
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*ifc£#Ktt, «lir*vry^«»siisBHtt«!j 

* SIR 4 fcfc fc * \z tt . «{£^»» s ft s RJB tt«* £ 
a»ttlcn»tT, IBKttMIItcaftK^s, M«#*S 
*tSJ:5ls:a»1-*. ttWHf**v»ttSK«*-Kicis^T 

i«B 2 ©fBESttciHRf « r £ k i o r i gftWcuro $ 

[0 0 19] *W»«tt*fc, W«ttM£«:<0+T«fl5r 
tOO 20] *JH«W^SbtClS«JOWa5(^x-Ctt % g 

aafeufctta-c, *fca»t«tt*w«tt«*o*Ka 

* * [c X o Tf&^^fll* fell 5 MJ3&m#£»p 

lo o 2 i ] *Bf*wo4€>ic»j«!>iiaiik:*^ri±, ft 
watts;** ^-^^^^tsa^^^^A^^ 

[0 0 2 2] 



fc*raiitt*Hfcffl4*ia. **?£S^fi!rtt, $ 
[oo2 3j ftor, *uj«iAtta#<o4aifttt**fr 

«**i:L/CfWlW-*. ttT"0tt" 

WT-ctt" r^f^tgr tpf-fis^iici-s. 

[0 0 2 4] c 3 Lfcv^T Atf® i tc^stvo**. 
mft)/>ry hi OSIt SMKa-Kl 4^LTa>-K 

hi 6ttBllCq«Sii-CV^J; 7yM^yf 

1 6lCi*«tS«fiKa-Kl 8|:j;oT^4^ 1 0 

l-^^Ttt, 7yF^ 7 fa-yhl6lt «ft?4l 

?(0ya V h/<*/HC:tt^5/i/a^^V 

2 0, 2 2*SRlt6iiTi3 9, 7^-/^2 41:^ 

*^5ft*t»^ot9*^/u**ft^4i»si"*J:5 

«>»to»aiux, r^^>-K^^2 e^ite>iir^ 

[0 0 2 5] ^yK^ 1 2lCttttQ»LTirafttta 
2 8ttH2<o«»Hic^$*ix^6J:5ic, 2«a«ifi 

[ o o 2 6 ] b 2 ttfiffir yy y 2 8 
Ad-e^s 0 roasr-fe^ytt, «e©*«»»^7 
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fr-j-Zmii'd oosnicit, y yiM3 eMRl* 
micfttfSfefMBtta 4«cj;orr^x^y®®3 oa> 

6«IW4iiTV^<5. y*-Vffl«3 6l±, rtW<Z)W«c3 
2co£:b94>*y-:/3 8<b LTi*t4*(WrE0l*iT. 

tv*3. ^y-^3 8ttittffir-fe^y 2 8oar«iw* 

f-* 1 2©*"CW«=>— K 1 4*<0«*^««£ixT 
M*fc. MM«)fNEft3 2tt/^Kir-**'l?l§U s 

>-^4 21**'* 7 h4 0*Bh»T*J!K K»«m3 4 

oo*as»#iiy ^->««3 6 1 ur»ai**tfcttffi 

[0 0 2 7] RttlfiH^: L?ftftLTtr**J:*lcl* m « 
ffirir>^y 2 8i*B2lcip34iTfr'*J:5i:: 1 i&«L 
J:5tt5tt«4 4^are>4i6. ¥«»Brl*ifitta>£ 
JiMt** (o.9%w/v> ®iK«o«fica$tt«5 a ::t- 

l±, &ffl*tt*li«4E7izv;7y 2 8«5RH«»«rJR9 
(0 0 2 8] ae>teH2*#H1-5*fcA»* ( fc3fc, T 

s<xf&%,tt)ic-mzmi£tix&y y *tzm&T*>-? 

%att<o^y-^-efc*i % *«)3W««»tt7^^-f^« 
ffi3oo«wa»<osfflj<oiirf»-c»wurv^ # -« 

[0029] KBictt, ftt«r-fe>^yri2ffitt-efe 

9, flt«<D-# (30) ftflt^Hltflsiny 

fi. y^-v*«3 8»i»«UJ:5fct*»»^e>WB 



[0 0 3 0] 2ffitt(0««*tffx*^^(ftft|c||ytS 
bLXpLK+Zk&XZZ. y**^i0fcj:or 
BWMefctr^LT* 7^-<y?s®3 0 t y *-ym 

ffi3 6cD|!l]*:Sfch,a. B2l£5j**ftT^5»£^1ttft!« 
[003 U lWi«)H*«*8*rt»*-C4<*T»*ftfc 

[0 0 3 2] £BftKUcl2« ^ V K f-X 1 2 <0-8fl& 

-trvyy^6^or^6o iwr-tv^ytt, mm<o* 
«aA»fe*oTv^. y^-yfasii, m&mf&f&m<o 
r-b^y^aiais^fcjsgiiiEi;**^-^** Wo 

S»*»&iaffiTtv^y©M»*-eaE#Srtttt1-5fc«6 
IC R it & ix/c-^ic f^ffi^ fc -fleft * fiX v % 6 mV t £ 

[0033] ntar-t^y 2 sco-oo^^jicto^r 

I*, T^-7^7'^3 0f±^^>U^^f— )\>V>7 4 7 

^ > h\zx^x7 , 7^Bm^mtsrix^^tzib\^ « 

[0 0 3 4] ftttlt. r^r-f^«ffi3 0i:»«tt«Jfflc 
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[00 3 5] T9T47'&mQt V #->1& 

[0 0 3 7] *««)»^J(Wta*t6K:o*lT, 
(runaway) ttlfi-CfcO, flUf#ft&lC J: oT^lCffifc 



[0038] ±*LfcCifc fc, B3k:*lt« 

[00 3 9] *B&fi*&tf3«SO#$r:y hfttJIMl&ti 

JO 0 4 0] Z<OVtmK mMtmT*y?9 2 8 A* 
^LTt>5®4ld«5^r^3 0 fS^Tirvyy 2 8A 
It, H 2 OKJMlc&it 6^7 y^OT *y ^ 3 

&3oa&*tl-o^ 0 mic»a»«3 

4 A^Uty^yii3 6 A^T^^^^tg^3 0 
A^&2E«<D*^KroLfctt»r-Wte>iiT^-5. sK- 

[0 04 1 ] ^o^«*co¥i?*Bfc45t, BMic 
W]«)»«a)f^y h*ttH*tt«5 2lCJ:^T«»Sn 

B 3 4>6*>d>* J; 5 K x AIRTtt^ixr If^KM 

ftirzzbfrxgz. vt^x, ^vt— 
[0042] KT-ettw-j-at^+u-*!*, 
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m) t£\m®m}frb±*^MmziiT&ftztix^z 
[0043] iit-^my]^3{ciov^T^c-e^$ixrv^ 

ift'Jk ttS*'!R<B*£i4S. *fc, ciorttcjioT, 
SH«tt«"Ctt4< T, IH«l7tt4:iBmi»^9l 

[0 0 4 4} ^rr-»?!j-rs^**u-^^ttwi^ 
a*L<4v^«Bjsa^i!Stt^rlat^^a^l:5ii:*<fTx.s 

[00 4 5J &lwi]5&^JK(-f* 0 5**.*U-*ttJM 
& (RF) 3Blg«6 OSr^TLrv^, RFSMS«6 0li 
-WliiA3*^i/3V6 0CfetU^5 f ttJfJBSM 

y^6 4^«ti^ fBAtt**f s>**— K1HK6 

[0 0 4 61 #*U^3llSfifi»Hc*sv*rtt, RF&&2§6 
0 8*1400 kHzfim, 300 k H z *>6±<DH F 

yf^e^ KUtStt— «^25*»€>50k H z 0>filBOJHttft 
"C»fl?i-6. lil* = *^->3>6 0C©ia5«SlciiL*v^ 

a^6 8At, " *«nafM»isiHt 7 o^s«s*ifc 

3S2£>m;fj6 8Btr#Lt^S, ^ODlMlPKB 
- HBW6 6 «>M*|JA* 6 6 A^mst^fiXis V % tft% 
2ttU$tHU1BEtt£U86 8<BL£^M&&A;/J6 8C 
[0 0 4 7] ftfWlCtt, ff-flWA*'^ Ktf-***v* 



2 l4*-f y K*H 6 6 aWW&fcita J: 5 ic 

> h/<*yw±^>H«lPRS (0 1 fcMRar fc) C^ot 
L ft I *«»SA* 6 8C^ LTflttMBE <b l±»ft LT 
i&&£ft6o -«c, (W*>*VM48Hfrfr 51-14, L 

te, 1£VH£I4250 *>£VM4300 ^h^b600 sK/H* 
<0ttBB«5ffil-R)feSti5, rftfc<ai^ffif4tWffiT 

(CI. 5 «>*VM«^£iLT<0»i«^dM»€»*v«. 
[0 0 4 8] ^**U-^*JMOICl>»Ufci:*, RF 

jWftfcttft»-f 6 4 (cftff-f*. Ift^fSm 

ffl»co*iciR»$*ux^sa"fr©iatf) its 

m&-r% fttt ic: * x J:# L, A»v y^-^y^ {i^i^ 

^v" ttlRMffl9K7 0 ,b t;^ y^*- K1BH6 6 - h 

HiMIMlBlK 7 0 II, R F^MiJcO^^ yf-Wf'** X 

^tttP)B*<C, X^yf^-KtS«nJ (di 
sable)«(»«C*tV, Q^m££il2>f&ni\t 

[0 0 4 9] %<Dhb<DRF%m®6 OO&Wtfr 
»^e>BJBA^J7 4 I ^*Dx.?>H5IS]JW(f*lc:J:o"CR 

F««fl«»tra«*siae>*tT^5) v>zfmt% 



^ 7 8 ii, ®mm.wwm lit? 7 
t v&'km* r-&* \zmx u^as eio -o * < 0 r coij- 

[0 0 5 0] v^^U-^ffl^lEI^ KJC 
L<ttb > -^UiAittBEftfife**3 ll Ui*mfl£(D|6^»| 

&iX s ffl$lZ7F£thX\<^ZL%\,^WE$im&6 

lc % " wrawaiEllSTOlc^i-sy-ty h/</u^ 
6£;tic\ ©3^ ^^-^^/Ig^WpttSr^^fffl 

5 lc*3 It 5 m^^^^J 7>t^z^f KMl'-ctt^-r 5 r 4 



z<DWtomzm^bhX\.*Zi?**\s~fiiz\± % 

u A _ J, £ flvj- 5 W J)P^ _ y ^ &t ( J fe ^ u N 

[005 2] ®5RVtm6*&mLX±.mi,1tiSx.*U 

mttolzteTZitZZh. (b) 

[0053] stfiMicfe^rii, m\W)tem.ti<DQ&T 

J: o DC 8 0&4ftttl*MBf & < l£T-f 6. 
^ ^) E'TtC 5fiK*r ^ D C W&WZ \ZXoX, RFftMtA 

[0 0 5 4] RF^ffiW-tf^^^Pt^^ 

Mi m&j&yyyiZTFZtixit^Zo :o^7i: 

^S^C^Tif L)fc4#, IH7^a-C^^HT^o 

^t^^^iCT^^.^^ zmzxox, mm 

c0 M B»IBttKBfl»lc»'>t, xcofe^^^lc^^ 
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wwftTL (&c) , n *> n mmmx*m\+*t:b 

OTtttttKcftS (Ac) . 

[0 0 5 5] r<DBWJco|!lk ttt«^ttfeS4i5fB:^l4A 
Mcl*v*flntEE£iBLft:&g (jfto) (CI*. fSJESrL 

££o »«-*>S£i;:wu tBH=<oK#&, 250 *;n> m 

£ U< 11300 V) frbwo hORiJcOU^/Hiia 
[0 0 5 7] ^*-K0£#fc|±r??4:/flUB4>£ 

fc<fc5i^ ******** h©rt««>7-*fcj:oT 



[0 0 5 8] 5B*U*w*TfcM^**K*? htfT+& 
»**-K«>fc*«)f-^mA1IUaE«:l|j|B+ 

-Kcofc€rlcttuSvMflSi1BBE«sW»6 8 (|g5»$J)R<0 
^ 4: ) (c*f L T * L # v ^KCSrftA+S ZklZ£-oX 

[0 0 5 9] Z<DftW\z£Z¥x*l'-fiiC&\'tZ>RF 
«6 0h LftVHnflK4fttfiS6 8fc, M n» 
TOI9?lnIgS7 0 (BSIC^&h/O**) ©ElIM^ B8 

[0 0 6 0] ZZXmS&mitZt RFWlilG 
BT (Iftlft-y— h/<^fst«-9 hyVv^*) ^bWh 

sin (o 3 vir 8 4 e> o r v * s %m mkbk® 

b v 16IMI«)3>5 f y*8 6 l 8 8t*lTRFttIM 
XISEWIft?^ V 9 0 -c»»*tta. ft»7-fy 9 0 li 

[0 0 6 1 ] 5SJStf?4>:7^- ¥*<y9A^-?\±* 
80HS1S8 2PH («7^y9 0^» , 
a^^* 9 4 fcKJS 9 6 ^ 7 V-ftf-i*- Y 9 8 . 

l0 0H45ttfB^7h@Bi % m#?a*h7>^ 

^ (FET) 104 < t > 3>/<l/-^7 8'C*S*ltllt 
EIHM'ey ^^—^/uCnnos table) A^McBBXi-d 

0 8$:ln]orv>s o 
[0 0 6 2] h7V^^8 0^8«SivTV^flWOl 

y ^ ^ t ^ g 4 oa2^|*«T?ft* <5Bftft 

[0 0 6 3] h<9>*JX* 8 0HftK**lrTV^«|Ol 
Kttlt8 2P«>ttEEI± % l$l?jT:S&rfc1?, 
^^^^ ^f^t8 4 »Jfe3»J*-«T**5/aift» 

[0 0 64]fifr>7h@B94, 9 6, 9 8, 1 00 

tett^iHAz-etN^o ilot, 1513: 1&#»8 2 P^fSflZ 
^■5-oft/MifiLl^i£Lfci:^{c N FET l 0 4 li^xctt 
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0 8tt#£C"C*>*K ^oth7^^8 0t):M 

3<t£ (*LTl»:*jSl8 2P(OWHcoiBtflE2SAS**u 
fta^-f-Ms^ffl***" l" OtHu^ttf-f* 

[0 0 6 5] n ^7»'tolot, h7V^^8 0 
VXi — *7 84>mttk % h7^^8 0^7(7) 

8<DEftA;0 7 8 I i^nh>-5MtSEIwftrf^$ 0 

h7>^^80©^s/fy^vi:^yf 
^^*7OHc0«ntt, = 7 8 OX* 7 8 I 

4 > 1 2 O^&^TKtttt 1 1 8 <BS*««»K^«!>afc 
[00 6 6] E3 8*Ig|6i:lt*i-5fc, 3>^l/^7 

FETfc»9igLh2)#SrjWrc\ ^fyfllO§: 
1 0 0 6 7 J «ft 1 1 2 tOi?qffl(Om;HZttjffi#tti6/hOtt 

jut*--* Lt^mizm-tztrnto+z. zvimzn 

10 0 6 8] W*tflBEOj*U»±, 

—^(divider chain) &fi-i-$ 0 a y~? 
Its femnXD h7^126©l fc*8^{tett£*iTV* 



Saa**LTV*5fi«Ll 2 8, 1 3 011 ffl*L<fcl>* 

»*7-fyi/^i;>^-t-s. h7^1 2 6(02^ft: 
StftS&aifa/Ef*, fclcnocD^ >xu->? 13 2, l 

[0 06 9)^3^1 — ^ 1 3 2, 1 3 4 \±~0<DA 
yO£#LT!^£ 0 -o<DA^I±h7>^ 1 2 6-*g&&£ 

MKUEOAA 1 3 6 % 138 (ia8|C^tNTttCLA 
MP&tfBOOSTfc**W6*va>3) ^mf&ZhX 

■MP*- K©»«tt. »J»A* 1 4 OlcAi^&hdM* 
«* (DES/VAP) t, y-hl 4 2, 14 4, 1 
4 6, 1 4 8^P>*5»ai^ 3 :->|Cj:oTtT*)Ha. 
ttto*— Kit, SMPAAl 4 0^*jJtaaft3ffl^^v«r" 

ICctoT, NORy- h H 4 ir*LX3^1/-^ 1 
3 2<0WA*5^pr«j8icjfce. &|- % UALtlfHKttU 
liNORy-H 4 6£frLT{fc»$*i*. #ot, A 
Al 3 6ICAPxbtv5CL AMPfgJEli, &$<0£#C9 
* ffl* «E 5 L # ^« ft SS-TS #MJtE T- 
*5. — *v A* I 3 8(cAn^e^SBOOSTf8ffi 

t0 0 7 0] m^iU/E^f^L^vMI M-fcfcV f£fj 
RK" fgfiE) iCiii~6<b, h7>^^15 0^yf 
: (7) h 7 > ^ (j: 3 ^fy f 1 5 2 ^50 
nsCOR0iC1.5 V^b4 V^tMtSC 
1?>*JX9\ 5 0 =£fii;ii v IfflEttaiEI^b 

9, fr^oX, =>-r>1M52li, RF03*^d^r^ 
T^^^COT, l-7V^^ 1 5 Otttf-^fflAlSEL 

7 6«oaiAic«^nrt^J:3*»^«r^L-cv^ r 
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IB AtBffi*«* fc»3£ 3 tifc L # v MffitciS Lfc fc 3 Wisnft 

< 9 4{£T1"5ICO;ft/Cffc*l^fr 0 ay^VlM 5 2 
*>&1B!kXf*. ^fit 1 1 4&O r 7K-7>>-3^-^ i i 6 

4 4*>i£, mnzmitstvwmi 1 2iaot^ 

[0 0 7 1 ] h9>^^8 0UJ:oTttWSH6^ 
*fi©»<0 1 K«ft8 2 P©+^atH«SB»««ilcSJft 

«±fc 1 &#&8 2 P^cDTtAlKBEftsSH&v* j: oic-f 
[00 72] «*«A«BlcS3V^rii, Yy>*J*9B 

154 Pli#^^/^co»^0(riio:^/^^^{c:^ 

-^t, *. kk* a-r^i 5 4pj« 

5 6i:«toTK$^, ^3f— Kl 5 6 It 
4'#dflBriM»&a<f 'la 5 4 P-^R64t*J:3lcLri* 
So 

[00 7 3] Wft«ffi*SWat^b*lfcttftL«^illC 

4 Pft*6#BI3H0i{»-^JK&w a-OH 5 4 

Kl 58t*LX«l&7^>90HftttS 
*ITV*5 2&*»1 5 4 Sfrftf-S hy^* 1 5401 

y^ywtilCa-fyH 5 4 POWC»Bf3*i"C^a 
3BMJ**^tt, ^-f Kl 5 8 fcUKfrlSlKl^-f T* 
U x*/M?li*'<f*--Kl 5 8^LtK7^^ 

^*^^ia9J4fflffi*«^ur h y ys*** 8 0 K» 
[0 0 7 4] h7>^^80^" 3j->" PMU:*"? y 



/H 5 4 P^*lft»x*/U^*fflSaifflC»#+5. 
[0 0 7 5] ±i$LfcJ: 5lc. tt;41Bl£*'?*Mfe£e>*i 
ft: L#v^«c5ii-6r 4 > 5^>^ 

fll<o h 8 0(07**— f 1 ^— ^^/^BiinW 

l-ftft'>+5fc'(tT?*<. y?^--KfBiKl6 6 (B5 

cwsn&jftti, firaf-*— > 142^1 4 8ouiAA«& 

y ^e_ K1UK6 6H»tt$*l"0*5D ! SABL 
E tttfj 6 8 A^<0 R F j8««H4«:» •) ffc < d 4 IC J: o T 

tea. 

[0 0 7 6] S^*U~*<D|itfj-* yV-y>X\tmG 

[00 7 7] [§19 fc*|H-t-s 4 *>^5 J: 5 \c % Attlcft 

[0 0 7 8] wO3BWJcj:5^3:*^"-*©r.<035llSW 

^rP^Jht, lot, HaaSriaWl-ffioJtftiOlttffi^^ 
[0 0 7 9] e»S:ff5(crt, 7S»i::6Wz(cK 

[0 0 8 0] Z<Dftm{c£Zi?x:% V—V t s ZO<75itt' 
ftttt«ltSr4«ttUTl^5o Sot, *flf-fytf-^^ 
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httM-ofca. Hot, «*/ft»«8©e-^ 
[0081] asssttii % 

[0 0 8 2] H 9 *ba»$j:5i;i % BJWf*- 

T, *»K«;0*lB;tfc*#, ttffrftttB 9 OiTyyO) 

<0%*:£ fc bKUEtlftO, »fpjfif±^9 7(0*r«^|fait 
[0 0 8 3] *HJJKAtt, ±»Lfc**«ft«ltt. 3c 



<t W *y l»|«|ft!|jsTtJ6ftS-e 

[0 0 8 4] flUrLT. tt&OttmaiCff-f*, HUE 

>2 0 0. 2 0 2(1, &3F.$ftfc«#/>f 
«H£**LTV**. J»JH«*2 0 0T3c$iiTU^$y» 

*fc*>-£*>taflE^>f >>2 0 4, 2 o 6-C^£ivTt>aJ: 
moo #^H:s«sntt>o. ^/-fy^^ 

ilfi&tt, «jE*nr»v>ftt^u-^ai«2 0 8,2 1 0 

[oo8 5] m&^mcx&mmhzwmmmxi&ft 
[0086] mmat, ftai^-Kic^itsfflAitt* 

I^L^^M^W^ (300 ?K/M*c9fc*— ^I^J^LT^ 
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-^y^rtiooo^-A<tot>^#^ 0 Sot, »*icss 
[0 0 8 7] <6&*-Klc*Jt*TWU ttfMttKftJBft 

[0088] (Mtttt^awttiifcttjt-fstsicwoiit 

[igli&offiiii«%W] 

[01] ro»WlcJ:Sttft#||f^yA«r*i-H-C*> 
l®2] ^^»«Srtf 5fc«><oJSicof8«r-b>y»; 

ic^sn-ct^aj: 9*f8ter-fe>'y y^J:o-c&i:sfl 
[SI 4] tt«0«»«:«5fc«)<oa5 2(0«ffir-lr>'yy 



[05] i<D»IJ8«)S;i*i — '/<D"7vy?mXho 0 
ID 7] |g| 5 21 t>' li) 6 (0 » * !✓ - * £ m L * T ft b ft £ 

C6^$iit^o fl 

fc*. 

[0 91 ^**i^-^lcJ:o'CJ64Sn5fflAtll*fl!)e 
«W > tf- y>x<OM$k bLX*Ltz??7 XhZ. m 
Iti^iit^^ 

[®10] y**u-^©»»t:UJA«E©«fflfciSt 
M>f>k'^yx(0»at^lfc/7 7t 
[»*©««] 

10 

2 8, 2 8 A W&T*>~Sy 

3 0 7 

3 6 

4 6 

5 0 s, h 

6 0 RF5SB8 
60C ttJ*3*^^a> 
6 6. ^yf^-KW 
6 8 U^V^fOHI^ai^ 



[Bl] 



[I§I2] 
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[Be] 





7 uls b^<—^<Dm^ 

(31) ®&&£«^ 960 4 770:9 

(32) €£5fe R 1996^3^ 6 H 



^•a^ 5 
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